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(57) imm 

^sfsijfp i^x^M. (100) «^A* co-oT^) s m%:^'xmm 

•fe (30) <7)^^^t Srl^m t , ^itLX\ ^tUf^cDiHtl Sr 

m^^mm-t oo) o , itv ^sMSfiS^^'^iiv ^s-jiffl 
jjS^tei^t-§^ci«^omiteitB#Rg(ti-r ) tm^^^mm 

K , 111 commmrs tm2 co^mmmco^tm 2 oF;fs 

■Cffl{Iffl&»:tHL, ^J:t^^ii.o ^<7)xXh^F;fS 




(2) 

1 

mm.f&i:im-tht:ibC)m\^yh\:!-y ( 1 0 0 ) T- 

m^y^ (3 0) izfmvx, ±t?m^mmzm-m. 

x±Mmm-<zy^cr)/<^ rx ^rmm-t^ /^i^o^s, a 

[»«ii2] m^At,zmmt?^m\^yh^-^iz lo 

ffli!c^iKj«^-g. fctocT)® 1 ^mmm ( 1 1 - r ) i: iiv 
(tr-i ) ^^t^^mmmm (ttotai ) ^^t-^^t 

i:±lElg2SK«ii#rai:Oll^^-r'l..ri;^mi:L, i 

tJE^ t T±i»4i^lt» L ^ci^^x. § tzi^com 2 ^ 20 
C ItsRiI 3 ] If iRJl 2 t:iatfe^S M*^ n >- 1- n- 7 1= 

3 ^mzm^-t^ ayy-^-y. 
[if^ii4] m^m3izMm-t^mm^yhu-^iz 

h i: L , is cfc VW/t—rcOJ^cOMIHItfOT-CitBx 

yjyimm-t^fzi^co^fs., ^mm^-^r^ ^ ^i-mmm. 30 

mMs: msm4izmmt^mm^yhri-^iz 
fcv^T, z(^mi^mti^. ±ii^m&i^ti>fcMz 
±Mmm'^y^iz!^^-ri>^my ^ ~ K^s:>y ^m^<n^ 
(LAMBSE) ^m'm.<n^^m^\zhfz->xm& 

^^fz^cD^m, ±^^my ^ - K^s'.y ^fi-f-c^±IBT 
^fa^;^^ y tlBHf -g-i^cis^to^S, ci coj^yi^y^m 
y A- hVN'-y :^'fi-f-^WSoiii|iSi3 j:lX±iB}i^L/iRS 40 

9 jv'^miiizmi.m l v -^mm^xmrnr^h tz^bcn 

^a, ±IBIi»L/iSB7 ^ - Hvs-.y ^fi^O^i^ffi^ 
iiSt-^3ti>6tO¥S, *3 J;lX±iBili|SL^^SM7 ^ - H 
^^■-/9m^-h±mmLfzy ^ - ^'fi-^i:£7)ilS: 

m 2 IfeiiBfP^ h<7^m^m^^ tz^crt^^^^t^^ y h n 

0 ) ^-^tip^mmm < 1 1 > ^gg^-ty-y- ( 3 o ) 50 
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2 

-^--r ■i.:;¥)S-c* -5 T , ±M^j:~y=Jyt)^±^ Lfzm%A' 
x<mm^^m^m.^^h^^y^m(^, ^t-^^^m. 

(tr-i ) 2r#tf:^lKm^^ (t total ) ^m^^X'r 

^ifi±immmzh^t£:^if, mm'^y^^mi^^ 

-fe .y h ^--s. x^ r. ^0 -c^j:nmi±Mmmt-i^mw- 

ifi±.^2mm9Hzh^^j:^u, ^"^y^r-mi^m 
[11*117] mime{ztm-ti>:}imx'h'yx , ±is 
0 i)-^&mmzm&-t^mmx^'v y^^tsij 
[H*ii8] msm7 i^zim-t^jjmi^ziri^^x , ±iB 

:i^y=yytimMcommi^mf^X'MK: LT V ^-S. v&^h' 3 

mmi^zm^^ ^ x -r >y 7°*^ , ±iax i^- > (TDjSkmjk 

i3 J; ?>'±iBx >' i;" y^-^ay^mfA i ^^-f ■?> x t- v -7°, 
±IBa: y ~J ym^io J; t^'±iBSM?I4:d^' , ^it'^itmM 

(7)aiyi?ym&mmmv^m^cD^mM.mmmz$)h 

t)-^}Ldt)-^i:iW>hfzmz, ±M:£.y'Jym&i5XU±M. 

%mM.ifim^<^^mMMmmnf<zhh^j:(:>f,f, ±iBxy 

[fi*ii 9 ] it*3a 8 i^ztmthiim'^zii \ ^x , ±iB 
mm.<^m^^A 9)vw^^mmti-±m:s^y-jy<n±Mm 

[11*11 1 0 ] lf*JB6 tciBK-r^^r-at:t5v^T , ± 

IBm 1 temBtPal ^: ±IBm 2 teJ^Btrel^ tO:^* ?*i6l> Xx 

I^PBt^i^^c-^TMJE-r^Xx'yT, ±iB^'M:^ -^-K^N' 

-y ^fi^c7)±iaT±^ffie y tciEii-r-s.x^-y T, ^ 
mmth x^-yT, nmmLtz'smy ^ - -y ^ ft 

-f-o^^fa&iiS^SXT^-yr, i3^if±MtwmLfz-& 
my^~ hv>'-y ^{f-^tiiBiS'li t/i7 ^ - hVN'>y ij'fi 

mmm tm2 mimmmt(7)^^m>!bi>xr- T^^ts 

im^mi 1] m^meizmm-t^ijmx-h'ox , s 
iz^amimm^mcommt Lxmmim^:^±-ti xr- 
•y r. j; v^±Mi^mm.mzn-t^±Mmfwmi±Mi 
mmMmc^Mmt txim-t^xi^'yy^^tsijm. 

imm 1 2 ] lf*3a 1 1 tifimf--S:^rj£tcfcv^T , 

HfriBxyi^>;0-'KtM«n>'ys-:^' (12) i-^^, C 



(3) 

3 

m^m 1 3 ] n^m 1 1 izimt^i^mi^zm^x , 
y^y^ i>zMm-t&mm-^y^i:^^, ^tsim^^y^^ 

[H*iB 1 4 ] ft^^a 1 2 tiBtl£^'l.^rSt::t3V^T . 

■rcOxyi/>yO^~Mt-M.^f*M*-fe>'-»f ( 603) Sr-t 

[it*iRi5] m^isizMmt^umizto^-^x. lo 

[it^ii 1 6 ] If 1 5 ^zmm-t^^jmiza^^x , 
^, i i^nmmy ^ - bvs-.y ^/k-rA-i'MwaiEiEiii^ 

[ft mil 1 7 ] if 1 2 i^idttf i. :5"^£ti3v , 20 
<^t,23|soiifm«, i^±iaM« 3 ^ 

fg-fey-if (501, 602, 603) "t^tS^m, 

[tmm 1 8 ] t^mmmTh-^ x , ±ibx y=jy^z^ 

mmSM ^m^^h ^ca^c?)^® , ±iBx y V yii-^^ L 

tim^A'xcomm^^A^mtii^^^-^y^ ( 3 

0) , i5j:t/±Mmm-^y^timtiiLfzmM^xcomm 30 

m-'^m^^^mm.^mt^f:i>ibcom 1 isJ^Btra ( t 

IBx y i^ytimz i coK«-fe y^com l ISJii^ra i: ^ 2 

^ . Tto?gc7)$ijfp<^TT-±idx y i^y ^mm-f^ 
x-f -yT. ±$i:iiy=Jytm&(7)mm:mm\HX'W&LX 40 
V ^ ^ i;- 3 ^ ^ fci^l,zmm.cox. y s^- >'3SiK^ N° 7 

—i^^i'j:.-y^-t^^y^^'yy°, m/i^zij tiMiJ^yi^y 

timMcoM^^m L T v» § ^ , ^ copfil^-if >f 

^ /l^M^it^MS-r ^ XX -y T . ^' - ^' .y ^ ft 

-f-coT±^f6 ( L A M B s E ) irm^com^mmizhtz 0 

Tfl)5E-r-g>X-f -y 7°, ±ia^M7 - bvs;>y ^m^(^±. 
leT^il e ^ y (clBH-r S x -r -y r , i (7)x >■ y 

■y7% ±iaililfiL/::ffiM7^-hVN'v^^i-^OT^{l^ 50 
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iiJ^t"-!. Xx 'y 7°, J;l^±iBii» Lfz^my ^ - b'^^' 
-/^m^h ±f BIBM 1 7t 7 ^ - ^' .y ^fi-^ i: oiSSri^ 

i^, ±ia^^ffi-oT±iBBS*-fe>'^fomiej!ait§rai:Si 

2 temi^PHl i: <50ll^i^46 S Xx >y T^^tf 

±iEii3{?*±iBxyj;>'c7)3aK5«jK<7)Mi:T'^-&^rS„ 
[ If 2 0 ] If ^Ji 1 8 i^zim-f ^^mxh-^x, 

im^^ -t-yh-t^ #JDWxx V y'^^ti:m. 

[0001: 

L, mzmtKii, ^cr,!K\'mx'mmmzTi±^j:\'W. 
§ Lx:i^y'jy^iomm(7)miii^^t ^ fzisb(7)^m.i,zm 

[0002] 

mmcomi] m^mmW^-XxAJi, xy>^>Sfr 

mmmiz^^mhixX^-^^. ^cr,id^i^:^r-Mt, x 

n-y b/l^ftiJit^'ffiMfcffioM'Mtci ^J^ttzM^:^' 
:^m.sS.'t-kts^m.co>'y^T-J-.A:^lizmtxm^cr>fzMz 

[0003] m=?mmmi^^^Mt. ±t Lx^t 

mmc7)i:t (A./F) §:mmm.^ztfzit^mzjS:<mn-t 
^j;:o^zmi'Pi-h^ m^mmmmi^x7^M±, mnm 

=jyco^fMiz2:'yx^m^=e-\iX'mm-?> . ^ti^m 

[0004] M;tx-rA/FjiSKTi±, mm'tyvizx 
-yxmrn^'^^comm^mm^^, m'^mmmmi^xr- 
Ai±, zcr,^-^y^<7)tiijji,zmtxmtii-t:i>mncom 

M^m) i^^'ty^ia.tui, mm^^mmcoMim^ 

[0005] mm-^y^com^^-fuz^ k> , ^coiHitm 

(^mmm^i^zm^mi-h cjd^^v mmt-^ti-^^^-^ t ttc-t, 
mi^tfzmtxhh, ^co^o^'^m^ttimiii^iii'. m 
m^ti^^^t, zcomm^yhu-yt^j^y'jy^mm 
-thmmmit^m^j^-x'. ^cr>^^, MmM^mmim-t 
fz^o. m-^x. mm'ty^co^m^^:JEm^zm^-ti> 
yr&t^'jii'mTh^. tfz, x>->>>^iiai-ri,Mftc7)S 

[0006] 



(4) 

5 

i&itco ^<Dm^^mi,zm t t ^ co^mmzm- h m 
[0007] ; tfo5iBBfc J; , WlMz z. comm-^ y^ lo 

Sr^^46 1. « L c: coi^mm'^mti^z. com^commn-^z^ 
zcommmzh^^^ii. mm-^y^^-f^m^mi-^-/ 20 

[0008] co^sm, m^zh^nt L^mmnzi5 
^.m-^-c, ^■^y^co^iu-i^^-ri.mmi^iiim<^ 

mM:bm'Mz^j:^. 30 

[00 09] z(^?m(^zti(^'^^cr,m(^W'^t5Xu'm 
^m-t^ztizx-^x, iK)X<mm^tiid. zcom 

[00 10] 

j^^^~t. mi^^yyi 2{±, m\^y^ 1 o*^4>Mf4 

1 3 ^MLT , rt'MMM 1 1 co^^m\^m 
m^^-mcommmm^m i4^m^. mmmm^m 1 

^m\iiEm^xM.x-m^fzmzmM.^tix^^h . mm^ 

[0011] xyi/'y- 1 1 cr)m^l,zm.m^tLfzMmM^ 

M;^'"Xg§iR (HEGO) -ty-*?- 3 Oa, ZC7)3:.yiyyi 

fi-^Srfl:^ xyi^vMtp^a (EEC) 100 tcfe^-r 
LTv^i,„ Lt-L, mummA'xmm (ego) -ty 

-9- 1 ( U E G O ) -fe y^(D Xo^j: 50 
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fiSc^^^b-^e^tc^;!^ i d izim-t^ . ^#c^ 1 0 1 T- 

<r>mummmi: ^: oe e ci o o ^mm^h . ztii^co 

■^yV^^^commt, ClCOEECl 0 Oj&^ig-oTX>->>' 

ymi^mm-t^. 

[0012] :r.y=Jy i i ctjSMKO AnPt^lBS^n. 

r^zim^ti^^Mcomi^m-t^. eec i o ojiia 
1 t^.-sisi 0 o(7)^izy'u^y^m.mcomx^r;^mm^m 

Stf-S., i<?DEECl 0 ocotifgfi, — OtJliCOV-Y 

fflie'it*^ (ROM) , Mt^- 

^zmmi^z^itt^r'-^^im-t^fzi^co^ y^'M,r^ 

[0013] EECl 0 Ol^co-^^i^nay ha— 5 

{i, mzit&mmi 2 1 , 2 2 , *3j;t^"ic^ 

jrtf^jsg* > w^i-^s^o ii!,tii^i-rz^mm^ 1 2 0 

'iJiic-&J:bMM-rm* ( P- I) ^y 1 0 7 ^-ir 

t£. ay/'^l — ^124ii:, HEGOff-^S^Sft, i 
to H E G O -b y-tf ;^)iJMi^ffi J: D ?SV ^Si^ib^ ^: g= + 

1 cDfisr HE Go-^y^mmmx 0 

^^•r^:§- 10ffl^i,0 2ilHEGOfi-f-l 3 1 

^■f^o .r«OP- iayhn-^{i, 2JlHEGOfi-f- 

13 1 l:jCEl:t, jDSltll 2 3-r-fgiESfL, ff-^iSl 3 
OS-fr-LTP- I nybo-^l 0 7tc^Ea$tL^, Z 
COP- inyhn— ^{i, 2ilHEGOft^ i 3 1 t^JCB 
^LT, ffiMA/FfficOP/fMO^-fb^^-rLAMBSE 

i:li?{m^S'Jl:^^'-hV-^"v:?fi-^l 16^. M^jUffi 

ffl^ w-m L ^com^comfmmmm'^ 1 7 ^ Rtw^a 1 

4^im^-t^^i^^i>ziyh'a~/l'=ti^jL~/l-l 29i,Z 

im-t^ zti^zx -^xmMmm 1 4 i Tj^m^ 

[0014] EEClOOJi, mzi 2 liiZ^hfLh'^ 

mmwmm, i2^^z^i>tihmm^y^^-^mm, 

iixui 2 eiz^^fii (A/F) ^UTx^±mmi 
m^j-t^, zcoAy-Fmrnrntm. mmniAo^fs-L 
xmrn-^zy-Ti 2 5t^^mmm^^^iir, 1 2 stc^^ 
tL^M^triYLXLAMBSEimmt^. WM-^y 

■^T'e—^l 2 5l±, — ffiWtCA/F7 ^-hvs-.y^ff-^ 
LAMBSE, m/t,Z^y^m^5 li5J:Xf5 2i-fyL 
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JtEtT2ittHEGOft-f-l 3 iSr 1 23TmjEt^o 

[0 0 15] m^mn-=tyhx=i~^ 1 2 9 i,x>'s;^>--ir 

i/y:^^^ ( r pm) }5J:l/JEm^tLfzmmfA (M 
^-oXZ er):r.yi^ ycn^i^ U >'^''^<7)^a^^iHi 

yi^'^mmmm^m^^j:~t^ t hx^ h . 

[0016] P- I rjyba— ^ 1 0 7{i, 23tHEG 
Ofi-^1 3 KcioT, ^tl.^ixC:cOHEGO-fe>'-+^3 

-r^H: i -> T . «i^ga 1 4 xo^mmm.^m.^m-t^<~% 
ti^w.t^-f'^^^t^^Wbh . m2c^) (a) {i, icop- I 20 

nvho— ^ 1 0 7^ffl|-D/iffiM:3>-ba— ^I^v'Xt'A 

n-^J±. ^lieifimSWtS^i^f^^CS 0 0 8 2 6-C 
D. R. VNWs'— >?-i:M. A. j.;kv>->ii^lBaiLTf> 
-l.?I^SrJXr>Tt J:v^„ -Icoai^hD-^mi^jfi-^, LA 

M B S E { j; , HE GO-^^y^tiifiiE-^lZ-:>\^XC7M^i3 

J:mtmmn<r)m^^^nhn, ^rixm2<r) (a) t 
"m\ayhv3-yii!,t)" tm^^LfzmmizMLxmm 

m(Oj£m.<^)^Mxm. lt t j; v ^ ^ i xm^^-^ ^ivm^ 

[0 0 1 7] III20 (b) "xyi»#PMA/F" b 

i:ia20 (b) O "P^A/F" fti|gOM^ri:iA/'F 

ofiJD <7)M::J'") *^'^''^:7±-r-iE<:o:^itac^iiJD(: 

/F^w,t:s:.y-jyimhmmmmfnmz^':iyhu 4o 

m:'3 tT t T v ^-S i i: t^^E^S^ 

[0 0 18] 020 ( c ) t "HEGO-fey-iftil^j" h 

t mmt , v=>' A/ F liiE t /iB#r^tcM-t ^ 

HEGO-feytftil^iSr^-ro A/F<r>m'J'^t^lEcry^^^ 
miMiz i:-)Xm^K^i.'J t r n y h $ iifz Z. tOfflU 
{i. <r«HEGO-fe>'tftcM-r^4EmB#P^g®t:^-ro 

mi-m^t.xm.m-tt><zmi-ttm^x, ti-r tiio^r 
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total ) (i, tr-1 i:tl-r OSl LT^ftStl^ „ 

[0019] iiiTt:iiiiBH-r-& J; a zco^mcom-t t 

v^HMMi, xyi^'yto^l^cof^Kjlsg^^f-f ^';PJSljgic 
^ ffl^-& ZtlzX-^xmE L-ififz < ftv ^KSIi^ra(7)H 
EGO-^y-^t:mWth. t L^:<7)HEGO-b:>'-9-<7)^ 

-y LT i com^ Lfzm^^^ ^ Ji-m-im.xAy f 
m^^mm-th^tiz^-yx, zcT^-tiy^iz^^j^t^m 
mi5^v^mmi}-i^^txcr,mmm^comiz¥fm^x'^ s 

mm^xA/¥ ^wmth ^ut, i> l ^ cnmmmm. 

^j:^yi;y(r>m^mzmW£<-'mz^^fzh% J: 

[00 20] I1I3C0 ( a) {i, ^<7mmmt.\^^^mm 
m<^—^mwi^^^-t^\i\Mmx^ e e ci 0 0 

mm. L7-CX i^y ffl/t—TA/ F SWT-MK L . x 

i^vcT) 1 jjtf^WiWk t PMt^h hmmi<zh^t^ , 20 
1 X, zcojiy'y yi}^tt^m-t^&mz'j^^^< thim't 

coj^y'Jyn.^irZcox.y^^'ycoiEMitLfzS.Mm^}-' 
i^m^hii^ ffiiO^SSrffi-oTt j;V\ 2 0 2-?-, )V- 
T:(;^y:^imM^ti'^. zco^u-TA^y^ii. 

CO^^^^-:?'/«iE:SafM{4, HEGO-fey-9-(5D4m 

[002 1 ] ii^x> i^VcT) 1 ij-PellllteiSci: ^ 

b i:U.U-t?>fzMz2 Q3h2 QAX^x. -/^^fi, IS 
I1I3CD (a- c)02 12, 232, 235 
iii.U2 3Sxnt>ix^'r:^Vt^^^t^hXoi,z. 

i^aiL/i^N" 7 p< nybn-^lOO 

^JC0^^°9;.^ — ^(iEEC 1 0 0 i oTSi!Wt:if-x v 

[00 22] 2 0 5T, BtiR-fey-'fxXb^^f 3. ±M 

(b){i, m3(r) {a.) <n2 0 5t,z^Lfzmm'^y^'r 

XYX-^^hfi^x^^'/T^ip^-t, m.Mz, MjztiOj;^ 
tc, x>->>>c7)[i||^iSft :R^:^^'2 0 3T1IML/1 1 ^ i: 

|g) tmm^\>zhh:i b ^mtth tzmz^ti ^ -/ 
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1 0 



0 -t y^co^mmmmm l fz:^- 1' o^-i mu-t ^fz>^ 
fz^t^z, ^mmLfzm^^-i^)vmw.m^, mm.^m 
mmmn\,zhhi}^}£ot-^^nU'thfzi^\,z2 1 Ax-^ti 

ftt-S PfiJ^-*f -f ^ ;Hll^ftS4o 7 5 %lzm^. hL^comi 

5 0 7 
5 08 
5 0 9 
5 10 
5 11 
5 12 
5 13 

114^0 ( a ) f^iy^f-hiid i^z, mmm±m:mmm6o 
mscoim^^^-^^y^izM-ttm^^-^ 9)vmmm.t>± 

1 6 0 0 r prnf l . 7Hzf*l.. iLiOHEGO 

18 0ms izma^h X a tc^ti 

^^^it Lfz^^ , 1 6 0 0 r p mTc^m^^-^ 9)Vm^ 
WH±l. 2 5 H z tfgr-r S /^i^ 0 o ^^^H E G O-b 

y^X '0^2 5%'(gV^^c7)J; d^cRI^-'f 9)vmm% 
i±, I13C0 ( b ) C02 1 4tc*L/iT-:^ f-CF/f^sOKH 

comzh^tz^ 0 . ^cox 0 t^m'M^^^ 9)vm'^ 30 

{i, ^cDi:ots:'^y^iiXmifh^bm'&L, 030 
( b ) C0 2 1 7-C-KiR-fe>'-9-W»«^'lr-y h-r§« 
[0024] i> Lii^L^rRl^-^--^ ^;l'jg?S^*^'HlfS^ 



^, nE.GO-^y^{txmi^hhh^^^^ix, eeci 

0 0 l^(C@t5|^r y^XWam^-h^^ -7 h Six , ^^1>^)^I*I« 

[00 23] I1I40 ( a) (i, H E GO-feytf^KJtBt 

CO^^Sfflc^HEGO-feyif:^^^!^^ ( OTO^t 5 
U-fe;i&>'}^ (ms) T'^-T) t^M tTa'!?<7)X>'J/>'c7) 

T-OfflSr^-r i <7)[il{i: . AMS^x >- v n y b° j. - 

^7-vk5&^^>f#/s« #M#-^5 0 7-5 1 3x-^-tmmi. 

\:Xf<^nKGO-^y^-^mMn^^znmt^ . 

HEGO-lryif:^|g^B#^ ( m s ) 
6 0 
10 0 
14 0 
18 0 
2 0 0 
4 0 0 
6 0 0 

"^i '&m.co 7 5 i 0 ±S V , 2 15 Xfr-'ti. d 

[00 2 5] 5ttciraL7t J; 3 tc, K«-tr>'-9-<7)^l5ji^ 

ttr-i ;t)^^L<^V-^^A>, C<7)xyi^>toRH;P— 7°A 
/Ft: ^ <7)'*S^i-r 7 h S /-c (i^ -i TX s^ij, ^ fi^ 

do z<?MmiM4<7) (b) t^L, ^ioiaaiij?:;t/^^> 

H (ms) -r"^Ji(:^0ll^^fcl)HEGO'fey-'f(C':3V^TX>' 
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130 






U = 
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150 
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80 
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110 
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controlling the amount of fuel delivered to an 
engine according to the detected bias of the 
oxygen sensor . 

CONSTITUTION: A detection signal of a heated 
exhaust gas oxygen sensor 30 for detecting the 
oxygen content of the exhaust gas of an engine 11 
is input to a fuel controller 100, and a total 
switching time(t) which is the total of a first 
switching time tl for switching from a lean air- 
fuel composition to a rich air-fuel composition 
and a second switching time t2 for switching from 
the rich air-fuel composition to the lean air-fuel 
composition is measured with an oxygen sensor 
monitor 125 and checked to see whether or not the 
total switching time(t) is within a predetermined 
range. If the total switching time(t) is within 
the predetermined range, the difference between 
the first and second switching times tl, t2 is 
checked to see whether or not it is within a 
second predetermined range. If the difference is 
within the second predetermined range, the oxygen 
sensor 30 is determined to be operating 
effectively. If the difference is outside of the 
second predetermined range, a compensation value 
is calculated as a function of the difference in 
switching times to vary air-fuel ratio. 
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